Introduction
To date, endometriosis is considered as a significant health problem for a lot of women within their reproductive age. Despite all efforts to uncover the obscurity of this inheritable disease, its causes as well as the relationship between the extent of disease and the severity of symptoms, effect on fertility, and the most appropriate treatment modality remain incomplete [1, 2] . Endometriosis in the rectovaginal septum was first described in 1914 by Cullen [3] and according to him its removal is definitely more difficult than performing a Wertheim operation for carcinoma of the cervix [4] . Later on, the term 'deep infiltrating endometriosis' (DIE) emerged as another term that describes endometriosis that penetrates for more than 5 mm in affected tissues [5] . The latter is reported in approximately 20% of all women with endometriosis, with up to 16.7% of patients having an infiltration of the rectouterine pouch [6] [7] [8] . Others reported the prevalence of deep endometriosis involving the bowel in 5.3-12% of women with endometriosis, with rectal involvement occurring in about 73% of such patients [9] [10] [11] . Yet, this estimation obviously varies with referral bias [12] .
Medical treatment is usually unsuccessful with DIE, because the associated fibrosis and sclerosis do not improve after hormonal treatment [13] [14] [15] . Thus, surgery became the preferred management option, especially when hormonal treatment is contraindicated [16, 17] . Several surgical options exist, including superficial excision (shaving) and disc excision for small lesions [18, 19] . These could be considered as conservative forms of surgery. Patients with severe endometriosis may require more extensive operations (radical surgery), namely bowel resection, for adequate disease control and avoidance of recurrence. These forms of surgery can be done efficiently through laparoscopy [20, 21] . The aim of this review is to focus on the treatment of rectal endometriosis and the safety and efficacy of laparoscopic rectal resection in controlling the main symptoms of this indolent disease and the quality of patients' life following treatment.
Endometriosis is a disease with various clinical manifestations that are variable and unpredictable in both presentation and course. Dysmenorrhea, chronic pelvic pain, dyspareunia, infertility, uterosacral ligament nodularity, and adnexal masses (either symptomatic or asymptomatic) are among the well recognized manifestations. However, a significant number of women with endometriosis remain asymptomatic irrespective of the extent of the disease [1] . In patients with 'deep infiltrating endometriosis of the rectum' (DIER), symptoms can be very puzzling, usually similar to irritable bowel syndrome and may sometimes even mimic colonic adenocarcinoma. Symptoms include diarrhea, constipation, tenesmus, dyschezia, rectal bleeding, change of bowel habits, and in severe cases acute intestinal obstruction or even perforation [22] [23] [24] . Pisanu et al. [25] in 2010 reported the first case of spontaneous rectal perforation from endometriosis during pregnancy outlining that this condition could have serious and unexpected presentations even after surgical control.
However, definitive diagnosis of the condition is almost impossible without histopathological confirmation [26] . Up to the present day, no guidelines exist for the sure diagnosis of suspected intestinal endometriosis [15] . Several options exist including MRI and transvaginal ultrasonography, which may be effective diagnostic tools, but their usefulness depends on the availability and experience of the physicians carrying out these sophisticated examinations [27] . Rectal endoscopic ultrasound with elastosonography is another useful noninvasive technique with high sensitivity to better define deep pelvic endometriosis with rectal infiltration [28] .
Owing to its troubling nature, women presenting with DIER will seek effective treatment and not just expectative care. This is a result of experiencing major impairment of both their professional and social lives. As mentioned earlier, the size of the lesions may not be an indicator of the degree of symptoms or an indication for surgical intervention. Some women remain almost asymptomatic despite extensive rectosigmoid endometriosis, whereas others with small lesions report severe symptoms. This makes indications for intervention especially with radical surgery controversial and subjective [29] . This controversy gets even more intense with the report by Pisanu et al. [25] in 2010 about a patient with spontaneous rectal perforation from endometriosis during her pregnancy who was treated surgically several times for the disease. Thus, some may argue that surgery lacks protection guarantee from serious complications.
But if an indication for surgery exists, what might be the best operative procedure? According to Roman et al. [30 ] in 2011, 'the choice of the best surgical approach in the management of DIER is the subject of a debate that is far from being closed'. They urged the presence of comparative studies with a long-term follow-up focusing on both gynaecological and digestive outcomes to be able to draw definitive nonbiased conclusions. Generally speaking, the choice of the operative procedure depends on different parameters including size of the endometriotic nodule, rectal circumference involved by the disease, and, not to forget, the surgeons' experience and preference [31] . However, there were no clear guidelines found in literature weighing the benefits or side-effects of one procedure against the other. Mainly because of this, a meta-analysis was attempted by De Cicco et al. [32] in 2011; however, the collected data did not provide a solid indication for surgery or specify a particular outcome with respect to the localization or diameter of the endometriotic nodules. It should be noted that many physicians still choose either medical or surgical management in the treatment of DIER with different arguments for using each of them separately. Recently, studies argued for combining both modalities to achieve a better outcome. It has been suggested that postoperative medical treatment could generally be of benefit whenever symptoms recur in the follow-up period. This is irrespective of the cause of those symptoms, whether recurrence or flaring of residual disease, as it is already difficult to differentiate between the two as described by Roman et al. [30 ] in 2011.
Additionally, conservative surgery using the shaving technique appears to be a good option, as it preserves organs, nerves, and the vascular blood supply and also yields a high pregnancy rate and low complication and low recurrence rates. However, even after conducting a study on 500 patients undergoing this type of surgery, Donnez and Squifflet [33 ] in 2010 urged for further Key points There is still much controversy on the optimal treatment of rectal endometriosis, as each treatment approach offers a set of pros and cons with which one can argue for its superiority. The more complex the bowel involvement during surgery, the more the risk for complications. Being a benign condition, the patient's preference to a particular treatment option should be central to the type of surgery to be elected. Following the surgery, patients reported an improvement in symptoms including those relating to digestive and sexual troubles that led to an overall improvement in the quality of life of the patient in addition to higher fertility prospects.
strong and energetic debate to weigh up its benefits versus those of rectal resection.
Laparoscopic rectal resection: an option that should not be ignored
Ever since the first report by Redwine and Sharpe [34] on laparoscopic colorectal resection for endometriosis, several other authors have reported feasibility and safety of this procedure [35] . It should be noted that feasibility is not synonymous with efficacy or success of surgery [33 ] . It is a very complex procedure requiring great skill and often a multidisciplinary approach, but with the expanding surgical techniques we can aim at an effective and more radical treatment for the condition even when gynecologists are operating [36] [37] [38] .
Feasibility and accessibility could be assessed crudely by the average duration of surgery and the need of lapoconversion. Over the past years, average duration of surgery has been more or less about 150-210 min in absence of intraoperative complications [21, 39] . On the contrary, lapoconversion rate varied from 0% in some studies up to 20% in others. This has been described thoroughly by Darai et al. [29] in 2007, but most publications failed to offer justification for this lapoconversion. According to Kondo et al. [40 ] in 2011, the higher the complexity of the bowel surgery, the higher the rate of this conversion. It is worth noting that the low rates of lapoconversion can only be a marker for the increased feasibility of the procedure but not a compelling evidence for its safety. Even with a high rate of lapoconversion, reaching 20% in some studies, it seemed acceptable, considering that this is a major surgery often including additional difficult procedures such as uterosacral ligament resection, extensive ureterolysis, ovarian cystectomy, and multiple intestinal resections [41] .
The safety of this procedure could be crudely assessed through observing the rate of complications. This is very difficult to estimate owing to the lack of specificity and uniformity of data collected from different authors, as most studies described complications for conservative and radical surgery together. Earlier in 2002, Duepree et al. [17] found that the intraoperative and postoperative complication rates of laparoscopic colorectal surgery in general for endometriosis were 11.8 and 7.8%, respectively. Recently, a study showed a decrease in intraoperative complications for surgery in DIE occurring only in 2.1% with an increase in postoperative complications developing in 13.9% of women. The same study stated that major postoperative complications for women who underwent any type of rectal surgery were 9.3% compared with only 1.5% for other women whose surgery did not involve the rectum [40 ] . Of course, as with lapoconversion, more extensive surgery to the rectum would definitely mean higher complication rates [40 ,42 ] . In that case, statistically significant postoperative bladder atony and major constipation occurred in 20 and 27% of patients with colorectal resection, respectively, versus 0% for both complications in cases with disc excision of the endometriotic nodule [42 ] . Other complications for the procedure include anastomosis leakage, pelvic abscess, rectal bleeding, which may require blood transfusion, vaginal or uterine perforation, bladder or ureteral injury, small bowel injury, and motor nerve palsies. Delayed complications, mainly gastrointestinal functional outcomes and rectovaginal fistulae, may also occur [21,30 ,40 ,43] .
The learning curve undoubtedly plays an important role in the rate of laparoconversion, operating time, complication rate, and surgical effectiveness [44] . Yet, even in the most experienced hand, complications do occur. Thus, we strongly believe, as other authors have recommended, that the patient should have a major role in determining the type of surgery through an informed consent in the light of our present knowledge of advantages and complications of each surgical option [40 ,42 ] .
Efficacy of different surgical procedures in the treatment of rectal endometriosis
We can no longer accept the claim of Redwine and Wright [11] in 2001 that the success of surgical treatment is determined by how much disease remains after operative intervention. In fact, efficacy should be measured predominately in terms of the overall rate of improvement of symptoms. Even though most researchers focused on the feasibility and rate of complications, the control of this troublesome disease and its recurrence has not been ignored as a success factor especially when comparing different treatment modalities [30 ,45] . Evaluation of the surgical management of DIER should focus on the improvement in dysmenorrhea, dyspareunia, and noncyclic pain. Infertility is another problem that could be improved by surgery [21] . However, the most accurate evaluation of the results of surgery in DIER is provided by postoperative change in bowel habits as rectal involvement would entail definitive digestive symptoms [30 ] .
It was noticed earlier that conflicting results were found in different studies. Only slight improvement in bowel symptoms was reported for some patients undergoing any type of surgery, whereas others reported appearance of new symptoms such as constipation and tenesmus and some reported neither change nor improvement [46] [47] [48] . However, recently Darai et al. [49 ] in 2010 observed a statistically significant improvement in digestive symptoms (dyschesia, diarrhea, and bowel pain and cramping), gynecologic symptoms (dysmenorrhea and dyspareunia), and general symptoms (back pain and asthenia) in patients undergoing radical surgery. Additionally Juhasz-Bö ss et al. [21] in 2010 showed 50% improvement in dysmenorrhea, 75% disappearance in dyspareunia, and pelvic pain. Nevertheless, patient satisfaction was also noted where patients recommended similar surgery for other women in 80-100% of the cases [42 ] . Even in rare conditions wherein there was somatic and pelvic nerve involvement, laparoscopic nerve sparing procedures proved effective without causing nerve injury while offering remarkably satisfactory results [50] .
Therapeutic impact on fertility, sexual life, and quality of life Not all patients undergoing surgery for such disease are seeking fertility [21, 33 ] . Controversy exists over the value of colorectal resection in the context of infertility. Generally, for moderate and severe endometriosis, pregnancy rate following surgical treatment was nearly 40% versus only 15% following medical treatment within the same stages [51] . This effect was more noticeable for laparoscopic surgery with a statistically significant P value of 0.0031 [49 ,52] . However, this improvement is linked to the stage of the disease rather than the presence or absence of rectal involvement. A French study concluded that laparoscopic colorectal resection, for symptomatic women, achieves a high rate of pregnancy [53] . In 2009, both Ferrero et al. [52] and Minelli et al. [54] supported this by reporting fertility rates as high as 43% in 21 infertile women and 41.6% in 357 patients, respectively, after bowel resection. Earlier, Darai et al. [55] in 2005 reported a 45.5% pregnancy rate among 22 women wishing to conceive after laparoscopic segmental colorectal resection. Even when in-vitro fertilization was employed, improvement of fertility has been documented following surgery for DIER [56] .
No one can deny the improvement seen with laparoscopic rectal resection. It was even suggested that it should be the primary approach for patients with symptomatic colorectal infiltrating endometriosis [54, 57] . But the question still remains unanswered: Can we expect similar results with conservative surgery? Currently, there are no sufficient data to affirm that discoid full-thickness resection of rectosigmoid endometriosis results in a lower pregnancy rate compared with segmental resection. Similarly, postoperative results in terms of pregnancy rate seem to offer the surgeon an opportunity to freely choose between the two techniques when indicated [58] .
The quality of life following surgery depends mainly on the efficacy of surgery in controlling the total sum of symptoms along with minimizing the long-term complications associated with such treatment. Thus, assessing the quality of life improvement remains subjective and strongly depends on existing preoperative impairment of different aspects of woman's health including sexual life that should not be marginalized [46] . In general, surgical excision of endometriosis does not only improve deep dyspareunia but also improve the quality of sex life [59] .
Conclusion
Up till now, the controversy on optimal treatment approaches is not over. New trends have emerged, some of which use new technologies such as robotic surgery [60] . To conclude, we believe that further meta-analyses should be conducted to assess feasibility, safety, and efficacy of different modes of surgery. Solid indications must be clear for each type of surgery bearing in mind that the patient's choice of procedure may be a critical element whenever different options are available.
